Under the globalized and fiercely competitive external environment, manufacturers have to enhance the organizational learning capability to cope with the challenge of Environmental Education. In addition to developing and cultivating the knowledge management capability, manufacturers have to co-develop, share, and spread relevant knowledge among different bodies in the external network. The theoretical relationship among manufacturers' knowledge management in global manufacturing network, knowledge management in supply chain network, and organizational learning capability is proposed in this study, and the moderation effect of Environmental Education is further discussed. Based on 2013 International Manufacturing Strategy Survey VI (IMSS VI) of 463 manufacturers in 22 countries and regions. The empirical research results are concluded as below. (1) Manufacturers' knowledge management in global manufacturing network and knowledge management in supply chain network present remarkably positive effects on the organizational learning capability. (2) Manufacturers' knowledge management in supply chain network shows mediation effects on the relationship between knowledge management in global manufacturing network and organizational learning capability. (3) Environmental Education reveals notable moderation effects on the relationship between manufacturers' knowledge management in supply chain network and organizational learning capability.
INTRODUCTION
Globalized, dynamic, and fierce market competition are the features reflecting current manufacturers' external environment (Peng & Meng, 2016) . Under such environment, manufacturers have to reinforce the global competitiveness (Barrett, Balloun & Weinstein, 2009; Ferdows, 1989; Huang, Zhang, & Liu, 2013) which is realized through global marketing and global manufacturing (Rudberg & West, 2008; Ruggero, Deflorin, & Scherrer, 2016) . International manufacturing initiated in 1980s and 1990s is regarded as an important composition for manufacturers acquiring competitive advantages (Ferdows, 1997) . On the other hand, manufacturers have to enhance the organizational learning capability to cope with fiercely competitive and dynamic market environment (Stan & Puranam, 2017) . Globalized manufacturers' organizational learning capability, under Environmental Education, is therefore concerned in the academic circle.
Meanwhile, the knowledge-based economy has knowledge become the primary source to enhance organizational learning capability. Manufacturers have to develop and cultivate the knowledge management capability and co-develop, share, and spread relevant knowledge with different bodies in the external network (Cheng, Madsen, & Liangsiri, 2010; Cheng, Chaudhuri, & Farooq, 2016; Vereecke, Dierdonck, & Meyer, 2006) . Manufacturers, especially internationalized and globalized ones, have to pay attention to bodies in vertical
Relationship Analysis of Manufacturers' Knowledge Management in Global Manufacturing Network and Organizational Learning Capability
This study combines the viewpoints of Rudberg et al. (2016) and regards manufacturers' global manufacturing network as the process of collaboration, information sharing, and common decision-making between manufacturers and other manufacturers of the same multinational manufacturers to fulfill the target which cannot be realized by a single factory (Ruggero et al., 2016; Shi & Gregory, 1998) .
From the aspect of resource-based view, Manufacturers in multinational manufacturers could commonly create and use technology assets with other manufacturers and transfer and absorb knowledge through the manufacturing network to enhance the operation efficiency and benefit. It is the key to promote organizational learning capability (Dunning, 1993; Ruggero et al., 2016; Vereecke et al., 2006) . Some research also studied organizational learning capability from different aspects (Alegre, 2008; Camps et al., 2015; Jerez-Gómez et al., 2005) . For instance, Bartlett and Ghoshal (1989) considered that manufacturing network could create learning opportunities for manufacturers from the same manufacturing network to enhance the organizational learning capability. Chew, Bresnahan, and Clark (1990) indicated that innovation knowledge could be transferred from the internal manufacturer to other manufacturers in the manufacturing network to enhance the performance of the manufacturer and even the entire network. Ghoshal and Bartlett (2005) and Forsgren, Holm, and Johanson (2007) pointed out the importance of the direct exchange, especially knowledge flow, between a manufacturer and other manufacturers in the manufacturing network to the manufacturer's development potential and even learning capability. Accordingly, the following hypothesis is proposed in this study.
H1:
Manufacturers' global manufacturing network knowledge management, in the same multinational manufacturers, presents significantly positive effects on organizational learning capability.
Contribution of this paper to the literature
• Environmental Education does not appear moderation effect on the relationship between knowledge management in global manufacturing network and knowledge management in supply chain network.
• This study presents certain practice value on the expansion of research on international operation management and supply chain integration as well as the knowledge management practice of Organizational Learning in multinational manufacturers.
Relationship Analysis of Manufacturers' Knowledge Management in Supply Chain Network and Organizational Learning Capability
From the aspect of external network integration, a manufacturer needs to coordinate and manage the knowledge of other manufacturers of the same multinational manufacturers as well as acquire, share, and consolidate strategic knowledge and information with external partners (i.e. supply chain partners, mainly suppliers and customers) (Cheng et al., 2016; Lim, Moon, Kim, & Lee, 2017; Swink, Narasimhan, & Wang, 2007) .
Knowledge coordination and management among manufacturers' external supply chains are regarded as an important integration (Golini et al. 2017; Rudberg & West, 2008) . Researchers indicated that a manufacturer could more effectively plan and predict the product production and process design through the coordination and sharing of knowledge and information with key suppliers to enhance the organizational learning capability (Golini et al. 2017) . Meanwhile, a manufacturer could more effectively provide market prediction and opportunity insight through tight coordination and sharing of knowledge and information with customers to better comprehend customers and establish tight links with customers to promote the operation performance and organizational learning capability (Golini et al. 2017; Swink et al., 2007; Wong, Boon-Itt, & Wong, 2011) . Comprehensively, a lot of studies received the research result of positive effects of manufacturers' external knowledge management in supply chain network on organizational learning capability. Cheng et al. (2016) also indicated that the effects of manufacturers' external supply chain integration on operation performance and organizational learning capability could be applied to deal with manufacturers in multinational manufacturers (Flynn, Huo, & Zhao, 2010; Lim et al., 2017; Wong et al., 2011) . In this case, the following hypotheses are proposed in this study.
H2:
Manufacturers' knowledge management in multinational manufacturers and external knowledge management in supply chain network show remarkably positive effects on organizational learning capability.
H2a:
Manufacturers' knowledge management in multinational manufacturers and knowledge management in external supplier network reveal notably positive effects on organizational learning capability.
H2b:
Manufacturers' knowledge management in multinational manufacturers and knowledge management in external customer network appear significantly positive effects on organizational learning capability.
Relationship Analysis of Manufacturers' Knowledge Management in Global Manufacturing Network, Knowledge Management in Supply Chain Network, and Organizational Learning Capability
A lot of researchers noticed that manufacturers in multinational manufacturers had to emphasize knowledge coordination and management in global manufacturing network as well as knowledge coordination and management of external suppliers and customers of multinational manufacturers; both global manufacturing network and supply chain network presented critical effects on the operation performance and organizational learning capability of manufacturers (Cheng et al., 2016; Golini et al. 2017; Meyer, Mudambi, & Narula, 2011; Rudberg & Olhager, 2003) . Nevertheless, research on supply chain integration and manufacturing network was mainly done independently and ignored the co-influence of global manufacturing network and supply chain network (Cheng, Farooq, & Johansen, 2015; Cheng et al., 2016; Golini et al. 2017) .
As a matter of fact, when taking multinational manufacturers as the research object, a single manufacturer in multinational manufacturers had to consider the effects of global manufacturing network and supply chain network, which were manufacturers' external network (Cheng et al., 2016; Golini et al. 2017; Rudberg et al., 2016) . From the aspect of manufacturers' knowledge management in multinational manufacturers, some research revealed that manufacturers with high-level control and low-level knowledge coordination and management in global manufacturing network would show lower level of knowledge coordination and management in supply chain network (Birkinshaw, Hood, & Young, 2005; Gammelgaard et al., 2012) . On the other hand, manufacturers with higher level of knowledge coordination and management would be more interested in higher level of knowledge coordination and management in supply chain network (Cheng et al., 2016) . Meanwhile, in manufacturers' knowledge coordination and management process, the knowledge acquired from manufacturers' cooperation and technology improvement in the same global manufacturing network might be transferred to suppliers and customers to enhance the operation performance and organizational learning capability (Childerhouse & Towill, 2011; Golini et al. 2017; Miltenburg, 2009) . Besides, manufacturers' requirement for knowledge coordination and management in supply chain network is based on the knowledge coordination and management in global manufacturing network and other manufacturers in (Cheng et al., 2016) . Accordingly, the following hypothesis is proposed in this study.
H3:
In the same multinational manufacturers, manufacturers' knowledge management in external supply chain network present remarkable mediation effects on manufacturers' knowledge management in global manufacturing network and organizational learning capability.
Relationship Analysis of Environmental Education to Manufacturers' Knowledge Management in Global Manufacturing Network, Knowledge Management in Supply
Chain Network, and Organizational Learning Capability
From the effects of Environmental Education on manufacturers' knowledge management in manufacturing network and knowledge management in supply chain network, the dispersion of manufacturers in manufacturing network global would result in more difficult knowledge coordination and management among manufacturers (Rudberg & West, 2008) . When Environmental Education is high, manufacturers' high-level knowledge coordination and management in global manufacturing network could enhance the organizational learning capability through knowledge management in supply chain network, and the relationship between such two external networks would be enhanced to cope with Environmental Education. On the contrary, the relationship between manufacturers' knowledge coordination and management in global manufacturing network and knowledge management in supply chain network would reduce with changing environment when Environmental Education is low (Arora, Arora, & Sivakumar, 2016; Ataseven & Nair, 2017; Kopnina & Cocis, 2017; Zhu, Krikke, & Caniels, 2017; Hosseinnezhad, 2017) . In this case, Environmental Education remarkably moderates the relationship between manufacturers' knowledge management in global manufacturing network and knowledge management in supply chain network.
The following hypothesis is therefore proposed in this study.
H4: Environmental Education notably and positively moderates the relationship between manufacturers'
knowledge management in global manufacturing network and knowledge management in supply chain network.
There is research on the relationship among Environmental Education, knowledge management in supply chain network, and organizational learning capability. Organizational learning capability in this study is the learning result, but not the learning process, i.e. improvement of organizational performance, which essentially discusses the effects of Environmental Education on knowledge management in supply chain network and improvement of organizational performance (Alegre, 2008; Camps et al., 2015; Jerez-Gómez et al., 2005) . Koufteros, Vonderembse, and Jayaram (2005) found out significantly positive relations between market/sales plan decision-making and corporate performance under high Environmental Education and no remarkably positive relation under low Environmental Education. In this case, Environmental Education notably and positively moderates the relationship between knowledge management in supply chain network and organizational learning capability. The following hypothesis is therefore proposed in this study.
H5: Environmental Education notably and positively moderates the relationship between manufacturers'
knowledge management in supply chain network and organizational learning capability.
Control Variable
In the study on the effect of organizational learning capability, other variables, e.g. organization size (Cheng et al., 2016; Swink et al., 2007) , might appear influence that organization size, as the control variable, is included in the theoretical model.
RESEARCH METHODOLOGY

Theoretical Model
The research hypotheses are proposed according to the theory analysis of the relationship among Environmental Education, knowledge management in global manufacturing network, knowledge management in supply chain network, and organizational learning capability of manufacturers in multinational manufacturers to form the theoretical model for this study, The questionnaire is originally made in English. When it is used in other countries, researchers in the field have to translate it into the language in the country and different researchers translate it into English for the comparison. It aims to ensure the content consistency of the questionnaire in different countries.
Meanwhile, according to the research purpose, 463 manufacturers in multinational manufacturing network of 931 manufacturers from 22 countries, are selected, and the selected samples distribute in the surveyed 6 industries.
Measurement of Variable
When measuring the variables, the correspondent questions are extracted from IMSS VI. Each question is measured with Likert 5-point scale.
The measurement of the knowledge coordination and management of manufacturers in multinational manufacturers and other manufacturers is referred to the viewpoints of Colotla et al. (2003) and Cheng et al. (2015) that the knowledge coordination of information, decision-making, innovation, technology improvement, and network performance management system in past three years is measured.
The measurement of manufacturers' knowledge coordination and management in supply chain network is referred to Rudberg and West (2008) and Golini et al. (2017) that the knowledge coordination of information, decision-making, and cooperation methods of the surveyed manufacturers and the major suppliers and customers in past three years is measured.
The measurement of manufacturers' organizational learning capability in this study is the learning result, but not the learning process. Thus, they is referred to Wang and Satow (1994) , Jerez-Gómez et al. (2005) , and Lyu, Wu, Fu, and Xu (2016) that the simple adaptation and the organizational learning capability, i.e. manufacturers with improved operation performance (including costs, quality, delivery, innovation, service, softness, and environmental production) compared to three years ago, is used for measuring organizational organizational learning capability. Besides, organizational learning capability is divided into efficiency organizational learning capability and cost organizational learning capability because of different improvement directions of costs and efficiency.
Referring to Davis (1993) and Chen et al. (2004) , the changes of market scale, customer needs, and technology faced by manufacturers are used for measuring Environmental Education.
Meanwhile, organization size, as the control variable, is included in the model to ensure the contextual validity of the result. Referring to Peng et al. (2013) , the logarithm of the number of employees is used for measuring organization size. 
Test of Reliability and Validity
Cronbach's α is used for measuring the reliability of variables in this study. Applying SPSS19.0 to test the reliability, the results reveal the reliability of knowledge management in global manufacturing network 0.877, the reliability of supplier knowledge management in supply chain network 0.858, the reliability of customer knowledge management 0.852, the reliability of Environmental Education 0.787, and the reliability of organizational learning capability 0.906. They all confirm to the basic reliability requirement.
Exploratory Factor Analysis is used for testing the validity of data. Common factors with the accumulated variance rate not lower than 40% and the factor load larger than 0.5 are extracted, revealing the achievement of basic validity requirement. The Exploratory Factor Analysis result, with SPSS19.0, shows the validity conforming to the basic requirement.
RESULTS
Based on the theoretical model and the questionnaire survey, Regression Analysis is used for testing the hypotheses. In the process, Stepwise Regression Analysis is applied to test the relationship among knowledge management in global manufacturing network, knowledge management in supply chain network, and organizational learning capability, where the mediation effect of knowledge management in supply chain network is tested by referring to Kenny, Kashy, and Bolger (1998) . The specific results are shown in Table 1 . Table 1 presents the regression analysis results. Manufacturers' knowledge management in global manufacturing network shows significantly positive effects on cost learning capability and efficiency learning capability in organizational learning capability that H1 is proved. Meanwhile, manufacturers' knowledge management in supply chain network reveals remarkably positive effects on cost learning capability and efficiency learning capability in organizational learning capability that H2 is proved.
To test H3, both manufacturers' knowledge management in global manufacturing network and knowledge management in supply chain network are included in the regression equation. Table 3 lists the research results. Supplier knowledge management presents partial mediation effect on knowledge management in global manufacturing network and cost learning capability, supplier knowledge management shows full mediation effect on knowledge management in global manufacturing network and cost learning capability, customer knowledge management reveals partial mediation effect on knowledge management in global manufacturing network and cost learning capability, and customer knowledge management appears full mediation effect on knowledge management in global manufacturing network and cost learning capability. H3 is therefore proved. To test H4 and H5, Environmental Education, as the moderator, is included in the regression equation to test the moderation effect. The steps are shown in Table 2 & 3. Table 2 & 3 reveal no moderation effect of Environmental Education on the relationship between knowledge management in global manufacturing network and knowledge management in supply chain network that H4 is refused. Meanwhile, Environmental Education does not show moderation effect on the relationship between knowledge management in supply chain network and efficiency learning capability, but notably positive moderation effect on the relationship between knowledge management in supply chain network and cost learning capability that H5 is partially proved.
CONCLUSIONS
Under Environmental Education, the theoretical analysis and empirical research are preceded for the relationship among manufacturers' knowledge management in global manufacturing network, knowledge management in supply chain network, and organizational learning capability. The research results are concluded as followings.
(1) Manufacturers' knowledge management in global manufacturing network presents significantly positive effects on cost learning capability and efficiency learning capability in organizational learning capability. It proves H1 and is consistent with previous research on the relationship between global manufacturing network and organizational performance (Cheng et al., 2015 (Cheng et al., , 2016 Ferdows & Thurnheer, 2011; Rudberg & West, 2008) . The research result explains that the knowledge coordination and management of manufacturers in multinational manufacturers and other manufacturers is getting important with the globalization development and directly determines the improvement of organizational learning capability and performance.
(2) Manufacturers' knowledge management in supply chain network reveals remarkably positive effects on cost learning capability and efficiency learning capability in organizational learning capability. It proves H2 and is consistent with the research on the relationship between supply chain integration and operation performance (Golini et al. 2017; Swink et al., 2007; Wong et al., 2011) . The research result explains the important function of manufacturers' knowledge coordination and management in supply chain network to the organizational learning capability and operation performance.
(3) Manufacturers' knowledge management in supply chain network appears notable mediation effect on the relationship between knowledge management in global manufacturing network and organizational learning capability. Such a research result proves H3 and expands the research on the relationship between global manufacturing network and supply chain network recently concerned by researchers in international operation management (Cheng et al., 2015 (Cheng et al., , 2016 Golini et al. 2017) . Meanwhile, from the value chain theory of enterprises, manufacturers' knowledge management in global value chain is regarded as the auxiliary activity in value chain. The value realization requires the management of supply chain network, especially the management of customer network. For this reason, manufacturers have to further coordinate and manage knowledge in supply chain network, based on the knowledge coordination and management in global manufacturing network, to reinforce the organizational learning capability and promote the operation performance.
(4) Environmental Education does not appear moderation effect on the relationship between knowledge management in global manufacturing network and knowledge management in supply chain network. Since multinational manufacturers are the research objects in this study, and manufacturers in multinational manufacturers are restricted and controlled by multinational manufacturers that they are not sensitive to Environmental Education. Such an analysis is consistent with the research on the effects of autonomy of manufacturers in multinational manufacturers on the operation performance (Golini et al. 2017 ).
(5) Environmental Education does not reveal moderation effect on the relationship between knowledge management in supply chain network and efficiency learning capability, but shows significantly positive moderation effect on the relationship between knowledge management in supply chain network and cost learning capability. Such a research result partially proves H5 and is partially consistent with research on the moderation effect of Environmental Education on the relationship between supply chain integration and operation performance. It also explains the effects of Environmental Education on supply chain integration, which requires further study (Ataseven & Nair, 2017) .
This study presents certain practice value on the expansion of research on international operation management and supply chain integration as well as the knowledge management practice of manufacturers in multinational manufacturers. Regarding the knowledge management of manufacturers in multinational manufacturers, the research results indicated that (1) manufacturers should emphasize the knowledge management in global manufacturing network and knowledge management in supply chain network, which present remarkably positive effects on organizational learning capability, (2) manufacturers in multinational manufacturers should stress on knowledge management in global manufacturing network and then emphasize knowledge management in supply chain network, rather than invest in large amount of resources at the same time, (3) manufacturers in multinational manufacturers should focus more on customer knowledge management in knowledge management in supply chain network when Environmental Education is large to enhance the organizational learning capability under high Environmental Education.
This study presents the following restrictions. (1) When stressing on the network in which a manufacturer is, the internal network is not taken into account. (2) This study merely focuses on manufacturers' organizational learning capability, but not the financial performance and strategic performance, which require further discussion in future research.
